

















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































バナジウム 1997.6 2005.3 7.7 448 －26.7
クロム 1997.2 2005.1 7.9 384 －73.9
マンガン 1997.7 2003.5 5.8 785 －30.5
コバルト 1996.8 2004.1 7.3 979 －37.2
ニッケル 1997.3 2004.5 7.2 461 －35.6
モリブデン 1997.5 2005.7 8.2 1274 －45.0
タングステン 1996.6 2005.5 8.9 559 －70.0






















ストロンチウム 1995.8 2005.4 9.6 503 －43.8
ジルコニウム 1997.1 2004.9 7.8 263 －31.6
ニオブ 1998.3 2007.5 9.2 613 －30.1
パラジウム 1998.1 2005.7 7.6 272 －64.2
インジウム 1997.6 2007.1 9.5 1170 －38.0
アンチモン 1997.7 2006.1 8.4 288 －84.4
バリウム 1996.4 2003.9 7.5 271 －58.8
タンタル 1996.7 2006.0 9.3 563 －28.3
プラチナ 1998.3 2006.3 8.0 386 －71.5
ビスマス 1995.9 2005.2 9.3 3535 －45.7














セリウム 1998.0 2005.0 7.0 300 －37.1
プラセオジウム 2000.7 2006.5 5.8 260 －109.0





















































0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
ぞれの科学技術の進歩で進むのではなく，その時代の人間社会が誕生させ，成長させ，

































 0 0 0 0 0 0 0 0 0
もたらすイノベーションの規模の拡大が数多くの新技術が融合しやすい環境を提供し，新技
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
術結合によるイノベーションの核融合が激しくなり，イノベーションが爆発的に進展し，その
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
エネルギーを早期に消尽するため，巨大化したイノベーションは短命化しやすくなる
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
。すなわ	
ち，イノベーションが大きくなるとイノベーションの寿命は短くなる


































0 0 0 0 0 0 0 0 0 0 0 0
イノベーションの優秀性や将来性を考えた合理的な選択ではなく，非科学的で利己的な選択が
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
少なくない


































0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
ベーターは，大半の人が立ち去った後も粘り強く研究開発を続け，絶滅寸前のイノベーション
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
から新たな宝の山を発見し，イノベーションの絶滅がイノベーションの誕生と同義になること
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
を体験する
0 0 0 0 0
。生命の進化には必ずしも遺伝子自体の変化が必要ではなく，「遺伝子の使い回し	
（再利用）」が生命を進化させている。イノベーションにおいても「技術要素の使い回し（再利






























































0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
なるため，「社会選択」が人間社会の総意ではなく，一部の情報独占企業の手に渡る危険が増
















0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
る時代が訪れる
0 0 0 0 0 0 0
。その時代の「社会選択」は，早い者勝ちの先着順ではなく，社会が合理的に
決める「イノベーション・トリアー





0 0 0 0 0 0 0 0 0 0 0 0
）に従うべきである。ところが，近い将来，国家とプラッ


















0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
ンを自由に誕生させ絶滅させることが社会の常識にな






 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
イノベーションの破壊者でもある




0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
今後イノベーションに対する「社会選択」の重要度が高まり，これに適応できるものだけが生
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
き残る社会になる











































































































































































Research on minor metal innovation
Hypothesis Ⅰ：Convergent evolution occurs in different innovations if they 
are in the same environment
Hypothesis Ⅱ：Rapid growth of innovation shortens the life of innovation
Hiroshi	MURAYAMA
　All	 the	breakthroughs	 in	 the	current	 information	and	communication	society	originate	
from	the	research	and	development	of	minor	metals.	Minor	metals	do	not	mean	that	exist	
only	 in	extremely	small	amounts	on	 the	earth.	From	which	country	 the	minor	metal	 is	

























vehicle	 cannot	be	manufactured	without	 the	neodymium.	 If	 a	gasoline	vehicle	 running	
around	the	world	 is	converted	to	an	electric	vehicle,	China’s	rare	earths	will	become	the	
strongest	weapon	overwhelming	the	world.	Developed	countries	such	as	Japan,	the	United	
States	and	Europe	will	be	 forced	to	make	tough	decisions	as	 to	whether	they	will	go	 to	
China’s	military	gate	or	give	up	production	of	electric	vehicles.




















　2　	 Innovation	grows	exponentially.	However,	due	to	 the	 insurmountable	command	 from	







　4　	 Minor	metal	 innovations	 for	 vanadium,	 chromium,	manganese,	 cobalt,	 nickel,	
molybdenum,	 tungsten,	 strontium,	 zirconium,	niobium,	palladium,	 indium,	antimony,	
barium,	tantalum,	platinum,	bismuth,	cerium,	praseodymium	are	very	similar.
　5　	 The	average	inflation	period	of	the	19	minor	metals	 is	8.0	years,	the	average	inflation	
start	year	 is	1997.4	and	the	average	 inflation	end	year	 is	2005.4.	There	 is	very	 little	
difference	in	the	inflation	of	these	minor	metals.





　8　	 The	rapid	growth	“inflation”	does	not	exist	 in	the	 innovations	related	to	neodymium,	
scandium,	dysprosium	and	there	are	no	extinctions	in	the	three	minor	metal	innovations.
　9　	 Without	rapid	growth	of	innovation,	the	extinction	of	innovation	is	delayed.
10	 The	expansion	of	 the	 scale	of	 innovation	provides	an	environment	 in	which	many	
new	 technologies	 can	be	 fused	easily,	 the	 fusion	of	 innovations	by	combining	new	
technologies	 becomes	 intense,	 and	 innovation	 advances	 explosively.	As	 a	 result,	
expanding	the	scale	of	innovation	shortens	the	life	of	innovation.
11	 Shortening	the	 life	of	 innovation	accelerates	the	birth	of	new	 innovation.	The	speed-






















that	 innovation	starts,	but	science	and	technology	do	not	promote	 innovation.	Even	 if	
science	and	technology	progressed	dramatically,	innovation	does	not	occur	unless	“social	
selection”	responds	to	the	progress.
19	 Shift	of	innovation	becomes	more	intense.	In	the	next	society,	only	those	who	can	adapt	
to	that	speed	can	survive.
20	 Human	beings	are	relatively	slow	in	evolution.	Human	beings	cannot	cope	with	the	rapid	
flow	of	 the	modern	 information	communication	society,	and	often	cannot	sufficiently	
absorb	valuable	information.	In	order	to	avoid	that,	it	is	the	abuse	of	“social	selection”	
that	human	beings	artificially	kill	or	delay	innovation.
－67－
